Soft set theory based decision support system for mining electronic government dataset by Witarsyah, Deden et al.
 DRO  
Deakin Research Online, 
Deakin University’s Research Repository  Deakin University CRICOS Provider Code: 00113B 
Soft set theory based decision support system for mining electronic government 
dataset 
Witarsyah, Deden, Fudzee, Mohd Farhan Md, Salamat, Mohamad Aizi, Yanto, Iwan Tri Riyadi 
and Abawajy, Jemal. 2020. Soft set theory based decision support system for mining electronic 
government dataset, International journal of data warehousing and mining, vol. 16, no. 1, 
January-March, pp. 39-62. 
DOI: 10.4018/IJDWM.2020010103 
 
 
 
 
 
©2020, IGI Global 
Reproduced with permission. 
 
 
 
 
 
 
Downloaded from DRO:  
http://hdl.handle.net/10536/DRO/DU:30135216  
DOI: 10.4018/IJDWM.2020010103
International Journal of Data Warehousing and Mining
Volume 16 • Issue 1 • January-March 2020
﻿
Copyright﻿©﻿2020,﻿IGI﻿Global.﻿Copying﻿or﻿distributing﻿in﻿print﻿or﻿electronic﻿forms﻿without﻿written﻿permission﻿of﻿IGI﻿Global﻿is﻿prohibited.
﻿
39
Soft Set Theory Based Decision 
Support System for Mining 
Electronic Government Dataset
Deden Witarsyah, Telkom University, Bandung, Indonesia
Mohd Farhan Md Fudzee, Universiti Tun Hussein Onn Malaysia, Johor, Malaysia
Mohamad Aizi Salamat, Universiti Tun Hussein Onn Malaysia, Johor, Malaysia
Iwan Tri Riyadi Yanto, Ahmad Dahlan University, Yogyakarta, Indonesia
Jemal Abawajy, Deakin University, Victoria, Australia
ABSTRACT
Electronic﻿ government﻿ (e-gov)﻿ is﻿ applied﻿ to﻿ support﻿ performance﻿ and﻿ create﻿more﻿ efficient﻿ and﻿
effective﻿public﻿services.﻿Grouping﻿data﻿in﻿soft-set﻿theory﻿can﻿be﻿considered﻿as﻿a﻿decision-making﻿
technique﻿for﻿determining﻿the﻿maturity﻿level﻿of﻿e-government﻿use.﻿So﻿far,﻿the﻿uncertainty﻿of﻿the﻿data﻿
obtained﻿through﻿the﻿questionnaire﻿has﻿not﻿been﻿maximally﻿used﻿as﻿an﻿appropriate﻿reference﻿for﻿the﻿
government﻿in﻿determining﻿the﻿direction﻿of﻿future﻿e-gov﻿development﻿policy.﻿This﻿study﻿presents﻿
the﻿maximum﻿attribute﻿relative﻿(MAR)﻿based﻿on﻿soft﻿set﻿theory﻿to﻿classify﻿attribute﻿options.﻿The﻿
results﻿show﻿that﻿facilitation﻿conditions﻿(FC)﻿are﻿the﻿highest﻿variable﻿in﻿influencing﻿people﻿to﻿use﻿
e-government,﻿followed﻿by﻿performance﻿expectancy﻿(PE)﻿and﻿system﻿quality﻿(SQ).﻿The﻿results﻿provide﻿
useful﻿information﻿for﻿decision﻿makers﻿to﻿make﻿policies﻿about﻿their﻿citizens﻿and﻿potentially﻿provide﻿
recommendations﻿on﻿how﻿to﻿design﻿and﻿develop﻿e-government﻿systems﻿in﻿improving﻿public﻿services.
KEyWoRDS
Decision-Making, E-Government, Facilitation Conditions, Maximum Attribute Relative, Performance 
Expectancy, Soft-Set Theory, System Quality
INTRoDUCTIoN
Electronic﻿government﻿(e-government)﻿is﻿the﻿use﻿of﻿information﻿and﻿communication﻿technology﻿as﻿a﻿
process﻿of﻿interaction﻿between﻿government﻿and﻿citizens﻿to﻿increase﻿the﻿service﻿to﻿citizen,﻿for﻿example,﻿
e-government﻿application﻿in﻿the﻿legislative﻿and﻿judicative﻿area﻿can﻿improve﻿internal﻿efficiency﻿of﻿
democratic﻿governance﻿(Jacob﻿et﻿al.,﻿2017a).﻿However,﻿technological,﻿governing﻿and﻿social﻿issues﻿
have﻿to﻿tread﻿carefully﻿in﻿order﻿to﻿adopt﻿these﻿phenomena.﻿Carter﻿and﻿Weerakkody﻿(2008)﻿stated﻿that﻿
one﻿important﻿factor﻿for﻿the﻿success﻿of﻿e-government﻿services﻿is﻿the﻿acceptance﻿and﻿willingness﻿of﻿
people﻿to﻿use﻿e-government.﻿Meanwhile,﻿the﻿other﻿scholars﻿Al-hujran﻿et﻿al.﻿(2015)﻿and﻿Lian﻿(2015)﻿
stated﻿that﻿e-government﻿leads﻿to﻿better﻿transparency,﻿accountability﻿and﻿public﻿services.
E-government﻿initiatives﻿are﻿still﻿in﻿the﻿early﻿stages﻿in﻿most﻿developing﻿countries﻿(Alomari﻿et﻿
al.,﻿2014;﻿Chartier﻿et﻿al.,﻿2015;﻿Chen﻿et﻿al.,﻿2015),﻿and﻿face﻿many﻿issues﻿regarding﻿the﻿adoption﻿and﻿
implementation﻿(Rana﻿et﻿al.,﻿2013).﻿Adoption﻿and﻿implementation﻿are﻿fundamental﻿stages﻿in﻿terms﻿of﻿
measuring﻿the﻿success﻿in﻿using﻿of﻿e-government﻿systems.﻿While﻿governments﻿develop﻿e-government﻿
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systems﻿ to﻿ provide﻿ e-services﻿ to﻿ citizens,﻿ the﻿ adoption﻿ and﻿usage﻿ level﻿ is﻿ still﻿ low﻿ especially﻿ in﻿
developing﻿countries﻿(Kim﻿&﻿Grant,﻿2010;﻿Stier,﻿2015;﻿Sharma,﻿2015).﻿Successful﻿implementation﻿
of﻿electronic﻿government﻿processes﻿and﻿satisfactory﻿usage﻿level﻿by﻿all﻿government﻿stakeholders﻿are﻿
the﻿main﻿goals,﻿thus,﻿analyzing﻿the﻿significant﻿factors﻿that﻿influence﻿the﻿adoption﻿and﻿utilization﻿of﻿
e-government﻿becoming﻿a﻿necessity.﻿The﻿traditional﻿main﻿objectives﻿of﻿analyzing﻿significant﻿factors﻿
of﻿e-government﻿service﻿are﻿to﻿deal﻿with﻿the﻿uncertainty﻿due﻿to﻿designing﻿the﻿e-government﻿adoption﻿
model﻿in﻿order﻿to﻿improve﻿public﻿service.﻿To﻿achieve﻿this﻿objective,﻿certain﻿clustering﻿techniques﻿are﻿
also﻿being﻿applied.﻿Clustering﻿a﻿set﻿of﻿objects﻿into﻿homogeneous﻿classes﻿is﻿an﻿important﻿data﻿mining﻿
operation.﻿Furthermore,﻿clustering﻿is﻿a﻿process﻿for﻿grouping﻿data﻿into﻿multiple﻿clusters﻿or﻿groups﻿
so﻿that﻿data﻿in﻿one﻿cluster﻿has﻿a﻿maximum﻿degree﻿of﻿similarity﻿and﻿the﻿data﻿between﻿clusters﻿has﻿a﻿
minimum﻿similarity﻿(Qin﻿et﻿al.,﻿2012;﻿Herawan﻿et﻿al.,﻿2010;﻿Yanto﻿et﻿al.,﻿2012).﻿However,﻿certain﻿
set﻿theory﻿is﻿not﻿well﻿suited﻿for﻿analyzing﻿uncertainty﻿information﻿systems,﻿as﻿demonstrated﻿in﻿the﻿
previous﻿work﻿on﻿constructing﻿student﻿models﻿through﻿mining﻿student’s﻿classification﻿(Wang﻿et﻿al.,﻿
2001).﻿Meanwhile,﻿the﻿other﻿work﻿studied﻿about﻿mining﻿significant﻿association﻿rules﻿and﻿rough﻿set﻿
theory﻿for﻿clustering﻿the﻿e-government﻿data﻿set﻿in﻿Indonesia﻿(Jacob﻿et﻿al.,﻿2017b;﻿Jacob﻿et﻿al.,﻿2017c).﻿
Their﻿results﻿showed﻿that﻿attention﻿should﻿be﻿given﻿to﻿handle﻿the﻿uncertainty﻿information﻿in﻿order﻿to﻿
reach﻿a﻿satisfactory﻿prediction﻿accuracy.
This﻿work﻿ applied﻿maximum﻿ attribute﻿ relative﻿ as﻿ the﻿ clustering﻿ technique﻿ for﻿ grouping﻿
e-government﻿data﻿set.﻿It﻿is﻿based﻿on﻿a﻿concept﻿of﻿attribute﻿relative﻿where﻿the﻿comparison﻿of﻿attributes﻿
is﻿made﻿by﻿taking﻿into﻿account﻿the﻿relative﻿of﻿the﻿attribute﻿at﻿the﻿category﻿level﻿(Mamat﻿et﻿al.,﻿2013).﻿
The﻿data﻿were﻿taken﻿from﻿a﻿survey﻿aimed﻿to﻿identify﻿the﻿citizen﻿behavior﻿in﻿using﻿e-government.﻿
Furthermore,﻿descriptive﻿statistics﻿is﻿used﻿to﻿find﻿out﻿the﻿Mean﻿(M)﻿and﻿Standard﻿Deviation﻿(SD).﻿
Therefore,﻿the﻿nine﻿variables,﻿namely:﻿(1)﻿Performance﻿Expectancy﻿(PE),﻿(2)﻿Effort﻿Expectancy(EE),﻿
(3)﻿Social﻿Influence﻿(SI),﻿(4)﻿Facilitating﻿Condition﻿(FC),﻿(5)﻿Behavior﻿Intention﻿(B),﻿(6)﻿User﻿Behavior,﻿
(7)﻿Trust﻿(TR),﻿(8)﻿System﻿Quality﻿(SQ),﻿and﻿(9)﻿Information﻿Quality﻿(IQ)﻿are﻿examined﻿to﻿identify﻿
the﻿variables﻿to﻿select﻿the﻿best﻿clustering﻿attribute.
The﻿remainder﻿of﻿this﻿paper﻿is﻿organized﻿as﻿follows.﻿Section﻿2﻿presents﻿proposed﻿method.﻿Section﻿
3﻿ describes﻿ the﻿ study’s﻿ performance﻿ expectancy﻿ of﻿ e-government﻿ data﻿ set.﻿ Section﻿ 4﻿ describes﻿
experiment﻿result.﻿Finally,﻿the﻿conclusions﻿of﻿this﻿work﻿are﻿reported﻿in﻿section﻿5.
PRoPoSED METHoD
The﻿earlier﻿idea﻿of﻿soft-set﻿is﻿presented﻿in﻿the﻿work﻿of﻿Pawlak﻿(1982),﻿where﻿the﻿Pawlak’s﻿concept﻿of﻿
the﻿soft-set﻿theory﻿is﻿a﻿unified﻿view﻿of﻿the﻿classical﻿set,﻿rough﻿set,﻿and﻿fuzzy﻿set.﻿However,﻿today’s﻿
soft-set﻿theory﻿is﻿a﻿result﻿of﻿Molodtsov’s﻿work﻿(1999)﻿where﻿the﻿notion﻿of﻿soft-set﻿theory﻿has﻿been﻿
defined.﻿Molodtsov’s﻿notion﻿of﻿soft-set﻿theory﻿is﻿a﻿general﻿method﻿for﻿dealing﻿with﻿uncertain﻿that﻿is﻿
free﻿from﻿the﻿inadequacy﻿of﻿the﻿parameterization﻿tools.﻿Next﻿subsections﻿describe﻿how﻿soft-set﻿theory﻿
was﻿implemented﻿in﻿a﻿group﻿of﻿data﻿set.
Soft Set Theory
Throughout﻿ this﻿ section,﻿ a﻿ set﻿U﻿ refers﻿ to﻿ a﻿non-empty﻿ initial﻿ universe,﻿E﻿ is﻿ a﻿ set﻿ of﻿parameters﻿
describing﻿objects﻿in﻿U,﻿P U  ﻿is﻿the﻿power﻿set﻿of﻿U ﻿and﻿ A E⊆ .
Definition 1:﻿A﻿pair﻿ F A,  ﻿ is﻿called﻿a﻿soft﻿set﻿over﻿U ,﻿where﻿ F ﻿ is﻿a﻿mapping﻿given﻿by﻿
F A P U:    .﻿In﻿other﻿words,﻿a﻿soft﻿set﻿ F A,  ﻿over﻿U ﻿is﻿a﻿parameterized﻿family﻿(subset)﻿of﻿
the﻿universe﻿U .﻿For﻿  A ,﻿ F   ﻿may﻿be﻿considered﻿as﻿the﻿set﻿of﻿α -elements﻿of﻿the﻿soft﻿set﻿
F A  ﻿or﻿the﻿set﻿α -approximate﻿elements﻿of﻿the﻿soft﻿set﻿F A  .﻿Clearly,﻿a﻿soft﻿set﻿is﻿not﻿a﻿(crisp)﻿
set.
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Example 1:﻿Let﻿a﻿universe﻿U﻿=﻿{c1, c2, c3, c4, c5, c6, c7, c8, c9, c10}﻿be﻿a﻿set﻿of﻿candidates﻿and﻿a﻿
set﻿of﻿parameters﻿E =﻿{e1, e2, e3, e4, e5, e6, e7}﻿be﻿a﻿set﻿of﻿soft﻿skills﻿which﻿stand﻿for﻿the﻿parameters﻿
“communicative”,﻿”critical﻿thinking”,﻿“team﻿work”,﻿“information﻿management”,﻿“entrepreneurship”,﻿
“leadership”﻿and﻿“moral”,﻿respectively.﻿Consider﻿F﻿be﻿a﻿mapping﻿of﻿E﻿into﻿the﻿set﻿of﻿all﻿subsets﻿of﻿
the﻿set﻿U﻿as;
F(e1)﻿=﻿{c1, c2, c4, c5},﻿F(e2)﻿=﻿{c3, c8, c9},﻿F(e3)﻿=﻿{c6, c9, c10},﻿F(e4)﻿=﻿{c2, c3, c4, c5, c8},﻿
F(e5)﻿=﻿{c2, c5, c6, c7, c8, c9, c10},﻿F(e6)﻿=﻿{c6, c9, c10}﻿and﻿F(e7)﻿=﻿{c6, c9, c4, c10}﻿
Now﻿consider﻿a﻿ soft﻿ set﻿ (F, E),﻿which﻿describes﻿ the﻿“capabilities﻿of﻿ the﻿candidate﻿ for﻿hire”.﻿
According﻿to﻿the﻿data﻿collected,﻿the﻿soft﻿set﻿(F, E)﻿will﻿be﻿as﻿the﻿following:
(F, E)﻿=﻿
communicative c c c c
critical thingking c c c
te
= { }
= { }
1 2 4 5
3 8 9
, , ,
, ,
amwork c c c
informationmanagement c c c c c
  , ,
 , , , ,
= { }
=
6 9 10
2 3 4 5 8
2 5 6 8 9 10
6
{ }
= { }
=
enterpreneurship c c c c c c
leadership c c
 , , , , ,
,
9 10
6 9 10
,
 , ,
c
moral c c c
{ }
= { }




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



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Obviously,﻿the﻿soft﻿set﻿(F, E)﻿is﻿not﻿a﻿crisp﻿set﻿and﻿(F, E)﻿is﻿a﻿parameterized﻿family﻿{﻿F(e1)﻿=﻿i﻿
=﻿1,﻿2,﻿3,…,﻿7}﻿of﻿subsets﻿of﻿the﻿set﻿U﻿that﻿have﻿two﻿parts﻿of﻿approximation:﻿predicate﻿(p)﻿and﻿value﻿
(v).﻿For﻿example,﻿for﻿the﻿approximation﻿moral﻿=﻿{c6, c9, c10},﻿P﻿is﻿moral﻿and﻿v﻿=﻿{c6, c9, c10}.
Definition 2:﻿Let S =﻿(U, A, V{0,﻿1},﻿f)﻿be an information system. If Va =﻿{0,﻿1},﻿for every α﻿∈﻿A, 
then S =﻿(U, A, V{0,﻿1},﻿f)﻿is called a Boolean-valued information system.
Proposition 1:﻿Each soft set can be considered as a Boolean-valued information system.
Proof:﻿Let﻿(F, E)﻿be﻿a﻿soft-set﻿over﻿the﻿universe﻿U,﻿S =﻿(U, A, V,﻿f)﻿be﻿an﻿information﻿system.﻿
Obviously,﻿the﻿universe﻿U﻿in﻿(F, E)﻿can﻿be﻿considered﻿as﻿the﻿universe﻿U,﻿the﻿parameter﻿set﻿E﻿may﻿be﻿
considered﻿as﻿the﻿attributes﻿A.﻿Then,﻿the﻿information﻿function﻿f﻿is﻿defined﻿by
f﻿=﻿
1
0
,
,
h F e
h F e
∈ ( )
∉ ( )





﻿
That﻿is,﻿when﻿hi﻿∈﻿F(ej),﻿where﻿hi∈﻿U﻿and﻿ej﻿∈E,﻿then﻿f(hi, ej)﻿otherwise﻿f(hi, ej)﻿=﻿0.﻿To﻿this,﻿we﻿
have﻿V(hi, ej)={0,1}.﻿Therefore,﻿a﻿soft﻿set﻿(F, E)﻿can﻿be﻿considered﻿as﻿a﻿Boolean-valued﻿information﻿
system﻿where﻿S =﻿(U, A, V{0,﻿1},﻿f)﻿and﻿a﻿soft﻿set﻿(F, E)﻿can﻿be﻿represented﻿in﻿the﻿form﻿of﻿the﻿Boolean﻿
table.﻿From﻿Proposition﻿1,﻿a﻿soft﻿set﻿in﻿(1)﻿can﻿be﻿easily﻿represented﻿in﻿the﻿Boolean﻿table﻿as﻿follows:
As﻿can﻿be﻿seen﻿in﻿Table﻿1,﻿‘1’﻿denotes﻿the﻿presence﻿of﻿the﻿described﻿parameters,﻿while﻿‘0’﻿means﻿
the﻿parameter﻿which﻿is﻿not﻿part﻿of﻿the﻿capabilities﻿of﻿the﻿candidate.﻿Thus,﻿D﻿fully﻿(partially)﻿depends﻿
on﻿C,﻿if﻿all﻿(some)﻿elements﻿of﻿the﻿universe﻿U﻿can﻿be﻿uniquely﻿classified﻿to﻿equivalence﻿classes﻿of﻿
the﻿clustering﻿U/D,﻿employing﻿C.﻿Based﻿on﻿Definition﻿2,﻿we﻿can﻿select﻿the﻿clustering﻿attributes﻿based﻿
on﻿the﻿maximum﻿degree﻿of﻿k.
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Multi Soft Set
In﻿this﻿sub-section,﻿we﻿will﻿present﻿an﻿idea﻿of﻿decomposing﻿a﻿categorical-valued﻿information﻿system﻿
S =﻿(U, A, V,﻿f)﻿into﻿ A ﻿numbers﻿of﻿Boolean-valued﻿information﻿system﻿Si =﻿(U, ai, V{0,﻿1},﻿f)﻿,﻿where﻿
A ﻿is﻿the﻿cardinality﻿of﻿A﻿(Herawan﻿et﻿al.,﻿2010).
The﻿decomposition﻿of﻿S U AV f= ( ), , , ﻿is﻿based﻿on﻿the﻿decomposition﻿of﻿A a a aA= …{ } , , , 1 2
into﻿the﻿disjoint-singleton﻿attribute﻿{a1},{a2},…,{a|A|}.﻿At﻿this﻿stage,﻿the﻿only﻿complete﻿information﻿
system﻿is﻿given﻿the﻿consideration.﻿Let﻿ S U AV f= ( ), , , ﻿be﻿an﻿information﻿system﻿such﻿that﻿for﻿
every﻿a A∈ ,﻿V f U A
a 
,= ( ) ﻿is﻿a﻿finite﻿non-empty﻿set﻿and﻿for﻿every  , , .u U f u a∈ ( ) = 1 ﻿For﻿
every﻿ai ﻿under﻿attribute﻿consideration,﻿a Ai  ∈ ﻿and﻿v V∈ ,﻿then﻿define﻿the﻿map﻿a Uv
i

: ,→ { }0 1 ﻿
such﻿that﻿a u if f u a votherwisea u
v
i
v
i( ) = ( ) = ( ) =1 0  ,   .
Next,﻿we﻿define﻿a﻿Boolean-valued﻿information﻿system﻿as﻿a﻿quadruple﻿Si =﻿(U, ai, V{0,1},﻿f).﻿The﻿
information﻿systems﻿Si =﻿ (U, ai, V{0,﻿1},﻿ f),﻿ i﻿=﻿1,﻿2,…,  A ﻿ is﻿ referred﻿to﻿as﻿a﻿decomposition﻿of﻿a﻿
categorical-valued﻿ information﻿ system﻿ S U AV f= ( ), , , ﻿ into﻿  A ﻿Boolean-valued﻿ information﻿
systems,﻿as﻿depicted﻿in﻿Table﻿2.
MAR ALGoRITHM
The﻿function﻿of﻿MAR﻿technique﻿based﻿on﻿the﻿soft﻿set﻿theory﻿is﻿to﻿specify﻿the﻿partition﻿attribute﻿of﻿the﻿
given﻿information﻿system﻿(Kim﻿&﻿Grant,﻿2010).﻿Through﻿the﻿algorithm,﻿each﻿object﻿in﻿the﻿information﻿
system﻿will﻿be﻿partitioned﻿accordingly﻿into﻿the﻿categorical﻿value﻿of﻿the﻿selected﻿partition﻿attribute﻿be﻿
applied﻿recursively﻿to﻿get﻿the﻿next﻿cluster﻿where﻿at﻿each﻿iteration﻿the﻿leaf﻿node﻿having﻿more﻿objects﻿
with﻿the﻿mixed﻿category﻿is﻿selected﻿for﻿further﻿partitioning.﻿Figure﻿1﻿shows﻿the﻿pseudo-code﻿of﻿the﻿
MAR﻿algorithm.
The﻿justification﻿that﻿the﻿higher﻿of﻿the﻿degree﻿of﻿MAR﻿implies﻿the﻿more﻿accurate﻿for﻿selecting﻿
clustering﻿attribute﻿is﻿stated﻿in﻿the﻿proposition﻿1.
Proposition 1.﻿Throughout﻿this﻿section,﻿a﻿pair﻿ F A,  ,﻿refers﻿to﻿multi-soft﻿sets﻿over﻿the﻿universe﻿
U ﻿representing﻿a﻿categorical-valued﻿information﻿system﻿S U A V f  , , , .﻿Let﻿ F A,( ) ﻿be﻿a﻿multi﻿
Table 1. Tabular representation of soft set (F, E) in (1)
U/E e1 e2 e3 e4 e5 e6 e7
c1 1 0 0 0 0 0 0
c2 1 1 0 1 1 0 0
c3 0 0 0 1 0 0 0
c4 1 0 0 1 0 0 0
c5 1 0 0 1 1 0 0
c6 0 0 1 0 1 1 1
c7 0 0 0 0 1 0 0
c8 0 1 0 1 1 0 0
c9 0 1 1 0 1 1 1
c10 0 0 1 0 1 1 1
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Table 2. Decomposition of a categorical-valued information system
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s o f t - s e t s ﻿ o v e r ﻿ t h e ﻿ u n i v e r s eU , ﻿ w h e r e F a F a F Ai A, , , , ,        ﻿ a n d﻿
F a F a F ai i ij ai, , , , ,        .﻿Support﻿of﻿ F aij, by﻿ F aik,  ﻿denoted﻿sup ,,F a iik jF a   
is﻿defined﻿as
sup ,
, ,
,
,F a i
i i
i
ik j
j k
k
F a
F a F a
F a 
    
 
 
.﻿
sup
, ,
,, ,F a F a
ij ik
ik
ik ij
F a F a
F a  

  
﻿
Maximum﻿support﻿is﻿a﻿summation﻿of﻿all﻿support﻿with﻿value﻿equals﻿to﻿1.﻿For﻿each﻿soft﻿set﻿ F aij,  ,﻿
the﻿maximum﻿support,﻿maxsup
,F ai j 
﻿is﻿defined
As﻿maxsup sup ,
, ,F a F a ii j ik j
F a        1 .﻿
Minimum﻿support﻿is﻿a﻿summation﻿of﻿all﻿support﻿with﻿a﻿value﻿less﻿than﻿1.
Figure 1. The MAR algorithm
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For﻿each﻿soft﻿set﻿ F aij,  ,﻿the﻿minimum﻿support﻿is﻿denoted﻿by﻿min sup ,F ai j  ﻿is﻿defined﻿as
min sup sup ,
, ,F a F a ii j ik j
F a        1 .
If﻿Mode max max sup , ,max sup
, ,F a F ai j m n
  






















 1 ﻿Then﻿ F aij,  ﻿is﻿a﻿clustering﻿
attribute.
I f ﻿ Mode max max sup , ,max sup
, ,F a F ai j m n
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














 1 ﻿ t h e n﻿
max min sup , ,min sup
, ,F a F ai j m n
  





  








﻿is﻿a﻿clustering﻿attribute,﻿where﻿max﻿refers﻿to﻿the﻿value﻿
that﻿is﻿the﻿highest﻿in﻿the﻿probability﻿distribution﻿and﻿mode﻿refers﻿to﻿the﻿value﻿that﻿is﻿most﻿frequently﻿
occurred﻿in﻿the﻿probability﻿distribution.﻿In﻿MAR﻿technique,﻿the﻿processing﻿time﻿is﻿still﻿an﻿issue﻿due﻿
to﻿iteration﻿process﻿in﻿determining﻿attribute﻿relative﻿(either﻿maximum﻿support﻿or﻿minimum﻿support).
THE STUDIES oF E-GoVERNMENT DATASET
Research﻿methodology﻿assists﻿in﻿a﻿procedure﻿and﻿logic﻿for﻿generating﻿the﻿new﻿knowledge﻿of﻿the﻿current﻿
study,﻿starting﻿with﻿data﻿collection,﻿data﻿analysis,﻿reporting﻿the﻿findings﻿and﻿drawing﻿conclusions.﻿
Thus,﻿the﻿reliability﻿of﻿the﻿findings﻿and﻿the﻿validity﻿of﻿the﻿current﻿study﻿depend﻿upon﻿the﻿robustness﻿
of﻿the﻿applied﻿methodology.﻿Figure﻿2﻿portrays﻿overall﻿phases﻿was﻿used﻿in﻿this﻿study.
A﻿ survey﻿was﻿ conducted﻿ from﻿ several﻿major﻿ cities﻿ in﻿ Indonesia﻿ such﻿ as﻿Bandung,﻿ Jakarta,﻿
Surabaya,﻿Medan﻿ and﻿Palembang.﻿A﻿ total﻿ 237﻿participants﻿ have﻿participated﻿ in﻿ this﻿ survey.﻿The﻿
majority﻿of﻿respondents﻿are﻿female﻿i.e.﻿105﻿and﻿the﻿rest﻿are﻿male﻿i.e.﻿95.﻿In﻿this﻿survey,﻿the﻿Indonesian﻿
e-government﻿dataset﻿has﻿been﻿tested﻿for﻿reliability﻿with﻿alpha﻿score﻿yielded﻿0.953.﻿The﻿collected﻿
data﻿is﻿then﻿recapitulated﻿and﻿obtained﻿a﻿descriptive﻿analysis﻿of﻿each﻿variable﻿as﻿the﻿table﻿below.﻿
Descriptive﻿analysis﻿was﻿conducted﻿using﻿Statistical﻿Product﻿and﻿Service﻿Solutions﻿(SPSS)﻿to﻿find﻿
the﻿mean﻿and﻿standard﻿deviation﻿for﻿each﻿variable﻿as﻿seen﻿in﻿Table﻿3.
RESULTS AND DISCUSSIoN
A﻿prototype﻿implementation﻿system﻿is﻿developed﻿using﻿MATLAB﻿version﻿7.6.0.324﻿(R2008a)﻿to﻿
apply﻿MAR.
Performance Expectancy
There﻿ are﻿ seven﻿ attributes﻿ of﻿ the﻿ performance﻿ expectancy,﻿ namely:﻿ (1)﻿Access﻿ information﻿ and﻿
services﻿(PE1),﻿(2)﻿Services﻿enable﻿quickly﻿and﻿efficiently﻿(PE2),﻿(3)﻿Wide﻿range﻿of﻿information﻿and﻿
services﻿(PE3),﻿(4)﻿Save﻿time﻿(PE4),﻿(5)﻿Equal﻿opportunities﻿(PE5),﻿(6)﻿Dealing﻿with﻿government’s﻿
employees﻿face﻿to﻿face﻿is﻿more﻿efficient﻿(PE6),﻿and﻿(7)﻿Electronic﻿government﻿not﻿saves﻿time﻿(PE7).﻿
The﻿ten﻿highest﻿MAR﻿results﻿are﻿shown﻿in﻿Table﻿4,﻿the﻿selected﻿attribute﻿is﻿serviced﻿enable﻿quickly﻿
and﻿efficiently﻿(PE2)﻿with﻿the﻿max﻿support﻿value﻿2﻿and﻿min﻿support﻿3.149518.﻿For﻿attribute﻿services﻿
enable﻿quickly﻿and﻿efficiently﻿(PE2),﻿five﻿clusters﻿are﻿presented﻿in﻿Table﻿5.﻿The﻿visualization﻿of﻿the﻿
clusters﻿is﻿presented﻿in﻿Figure﻿3.
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Effort Expectancy
There﻿are﻿six﻿attributes﻿of﻿the﻿Effort﻿Expectancy,﻿namely:﻿(1)﻿Easy﻿to﻿learn﻿how﻿to﻿use﻿e-government﻿
services﻿ (EE1),﻿ (2)﻿Hard﻿ to﻿ become﻿ skilful﻿ in﻿ using﻿ e-government﻿ (EE2),﻿ (3)﻿Dealing﻿with﻿ the﻿
government﻿via﻿the﻿Internet﻿is﻿clear﻿and﻿easy﻿(EE3),﻿(4)﻿E-government﻿are﻿easy﻿to﻿use﻿(EE4),﻿(5)﻿
Easier﻿to﻿deal﻿with﻿government﻿officials﻿face﻿to﻿face﻿(EE5),﻿and﻿(6)﻿Carrying﻿out﻿my﻿business﻿with﻿
the﻿government﻿online﻿is﻿time-consuming﻿(EE6).﻿The﻿ten﻿highest﻿MAR﻿results﻿are﻿shown﻿in﻿Table﻿6.﻿
Figure 2. Flowchart which represent the overall phases
Table 3. Mean and standard deviation of variables
PE EE SI FC BI UB IQ SQ TR
Mean 3.53 3.05 3.28 3.58 3.69 3.45 3.17 3.27 3.37
Standard﻿Deviation 1.02 0.97 0.98 0.94 0.91 0.97 0.96 1.00 0.88
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The﻿selected﻿attribute﻿is﻿easy﻿to﻿learn﻿how﻿to﻿use﻿e-government﻿services﻿(EE1)﻿with﻿the﻿max﻿support﻿
value﻿1﻿and﻿min﻿support﻿9.562459.﻿For﻿attribute﻿easy﻿to﻿learn﻿how﻿to﻿use﻿e-government﻿services﻿
(EE1),﻿we﻿have﻿five﻿clusters﻿as﻿in﻿Table﻿7.﻿The﻿visualization﻿of﻿the﻿clusters﻿is﻿captured﻿in﻿Figure﻿4.
Social Influence
There﻿are﻿four﻿attributes﻿of﻿the﻿Social﻿Influence,﻿namely:﻿(1)﻿I﻿use﻿e-government﻿because﻿many﻿people﻿
use﻿it﻿(SI1),﻿(2)﻿No﻿one﻿else﻿I﻿know﻿is﻿using﻿it﻿(SI2),﻿(3)﻿My﻿friends﻿&﻿colleagues﻿use﻿it﻿(SI3),﻿(4)﻿
Only﻿use﻿e-government﻿if﻿I﻿needed﻿to﻿(SI4).﻿The﻿ten﻿highest﻿MAR﻿results﻿are﻿shown﻿in﻿Table﻿8.﻿The﻿
selected﻿attribute﻿is﻿only﻿used﻿e-government﻿if﻿I﻿needed﻿to﻿(SI4)﻿with﻿the﻿max﻿support﻿value﻿1﻿and﻿
min﻿support﻿5.474741.﻿For﻿attribute﻿only﻿use﻿e-government﻿if﻿I﻿needed﻿to﻿(SI4),﻿we﻿have﻿five﻿clusters﻿
as﻿in﻿Table﻿9.﻿The﻿visualization﻿of﻿the﻿clusters﻿is﻿captured﻿in﻿Figure﻿5.
Facilitating Condition
There﻿are﻿seven﻿attributes﻿of﻿the﻿Facilitating﻿Condition,﻿namely:﻿(1)﻿Have﻿the﻿resources﻿are﻿required﻿
to﻿use﻿e-government﻿(FC1),﻿(2)﻿Have﻿the﻿knowledge﻿required﻿to﻿use﻿e-government﻿(FC2),﻿(3)﻿Based﻿
on﻿the﻿resources,﻿chance,﻿and﻿the﻿knowledge﻿required﻿to﻿use﻿the﻿system,﻿it﻿would﻿be﻿easy﻿for﻿me﻿to﻿
Table 4. MAR results of performance expectancy
Soft set Max support Min Support Categorical Rank Attribute Rank
PE1_3 1 9.097217 6 4
PE2_1 2 3.149518 1 1
PE2_4 1 9.787458 3
PE3_3 1 8.001296 9
PE3_4 1 9.692183 4 3
PE4_4 1 10.50993 2 2
PE4_5 1 9.618991 5
PE5_4 1 8.899246 7 5
PE6_3 1 7.878145 10 7
PE7_2 1 8.648126 8 6
Table 5. Cluster of performance expectancy
Cluster number Number of objects
1 7
2 8
3 60
4 96
5 66
● Services﻿enable﻿quickly﻿and﻿efficiently
● Save﻿time
● Wide﻿range﻿of﻿information﻿and﻿services
● Access﻿information﻿and﻿services
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use﻿e-government﻿ (FC3),﻿ (4)﻿The﻿available﻿a﻿guide﻿ regarding﻿using﻿e-government﻿system﻿(FC4),﻿
(5)﻿There﻿are﻿special﻿instructions﻿regarding﻿the﻿e-government﻿system﻿(FC5),﻿(6)﻿There﻿are﻿officers﻿
who﻿help﻿in﻿case﻿of﻿difficulty﻿in﻿accessing﻿the﻿system﻿of﻿e-government﻿services﻿(FC6),﻿(7)﻿The﻿use﻿
of﻿e-government﻿in﻿accordance﻿with﻿the﻿way﻿I﻿wanted﻿to﻿finish﻿my﻿business﻿with﻿the﻿government﻿
(FC7).﻿The﻿ten﻿highest﻿MAR﻿results﻿are﻿shown﻿in﻿Table﻿10.﻿The﻿selected﻿attribute﻿is﻿there﻿are﻿officers﻿
Figure 3. Cluster visualization of performance expectancy
Table 6. MAR results of effort expectancy
Soft set Max support Min Support Categorical Rank Attribute Rank
EE_1_3 1 9.562459 1 1
EE_2_2 1 6.935241 9
EE_2_3 1 7.394493 6 6
EE_3_3 1 7.679655 5 5
EE_3_4 1 7.277321 7
EE_4_3 1 6.727947 10
EE_4_4 1 8.655763 2 2
EE_5_3 1 7.775845 4 4
EE_6_2 1 8.030799 3 3
EE_6_3 1 7.021298 8
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who﻿help﻿in﻿case﻿of﻿difficulty﻿in﻿accessing﻿the﻿system﻿of﻿e-government﻿services﻿(FC6),﻿with﻿the﻿max﻿
support﻿value﻿4﻿and﻿min﻿support﻿2.905479.﻿For﻿attribute﻿(FC6),﻿we﻿have﻿five﻿clusters﻿as﻿in﻿Table﻿11.﻿
The﻿visualization﻿of﻿the﻿clusters﻿is﻿captured﻿in﻿Figure﻿6.
Behavior Intention
There﻿is﻿three﻿attributes﻿of﻿the﻿Behavior﻿Intention,﻿namely:﻿(1)﻿Intend﻿to﻿frequent﻿use﻿of﻿e-government﻿
(BI1),﻿(2)﻿Predict﻿in﻿the﻿future﻿and﻿I﻿will﻿use﻿the﻿e-government﻿(BI2),﻿(3)﻿Have﻿a﻿plan﻿when﻿it﻿comes﻿
to﻿ using﻿ e-government﻿ (BI3).﻿The﻿ ten﻿highest﻿MAR﻿ results﻿ are﻿ shown﻿ in﻿Table﻿ 12,﻿ the﻿ selected﻿
attribute﻿has﻿a﻿plan﻿when﻿it﻿comes﻿to﻿using﻿e-government﻿(BI3),﻿with﻿the﻿max﻿support﻿value﻿1﻿and﻿
min﻿support﻿3.415026.﻿For﻿attribute﻿(BI3),﻿we﻿have﻿five﻿clusters﻿as﻿in﻿Table﻿13.﻿The﻿visualization﻿of﻿
the﻿clusters﻿is﻿captured﻿in﻿Figure﻿7.
Table 7. Cluster of effort expectancy
Cluster number Number of objects
1 12
2 21
3 116
4 65
5 23
● Dealing﻿with﻿the﻿government﻿via﻿the﻿Internet﻿is﻿clear﻿and﻿easy
● E-government﻿are﻿easy﻿to﻿use
● Easy﻿to﻿learn﻿how﻿to﻿use﻿e-government﻿services
● Carrying﻿out﻿my﻿business﻿with﻿the﻿government﻿online﻿is﻿time-consuming
● Easier﻿to﻿deal﻿with﻿government﻿officials﻿face﻿to﻿face
Figure 4. Cluster visualization of effort expectancy
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Use Behavior
There﻿is﻿three﻿attributes﻿of﻿the﻿Behavior﻿Intention,﻿namely:﻿(1)﻿Use﻿e-government﻿to﻿seek﻿information﻿
(UB1),﻿ (2)﻿Use﻿ e-government﻿ to﻿ interact﻿with﻿ the﻿government﻿ (UB2),﻿ (3)﻿Use﻿ e-government﻿ for﻿
business﻿affairs﻿(UB3).﻿The﻿ten﻿highest﻿MAR﻿results﻿are﻿shown﻿in﻿Table﻿14,﻿the﻿selected﻿attribute﻿
is﻿used﻿e-government﻿ for﻿business﻿affairs﻿ (UB3),﻿with﻿ the﻿max﻿support﻿value﻿2﻿and﻿min﻿support﻿
1.577004.﻿For﻿attribute﻿(UB3),﻿we﻿have﻿five﻿clusters﻿as﻿in﻿Table﻿15.﻿The﻿visualization﻿of﻿the﻿clusters﻿
is﻿captured﻿in﻿Figure﻿8.
Information Quality
There﻿ are﻿ six﻿ attributes﻿ of﻿ the﻿ Information﻿Quality,﻿ namely:﻿ (1)﻿ Information﻿on﻿ the﻿ government﻿
website﻿is﻿free﻿from﻿errors﻿(IQ1),﻿(2)﻿The﻿government﻿website﻿is﻿up-to-date﻿(IQ2),﻿(3)﻿Information﻿
presented﻿on﻿the﻿government﻿website﻿is﻿relative﻿to﻿my﻿needs﻿(IQ3),﻿(4)﻿E-government﻿provide﻿me﻿
with﻿the﻿information﻿(IQ4),﻿(5)﻿Information﻿presented﻿on﻿this﻿website﻿is﻿related﻿to﻿the﻿subject﻿matter﻿
(IQ5),﻿(6)﻿Information﻿on﻿this﻿website﻿contains﻿all﻿necessary﻿issues﻿(IQ6).﻿The﻿ten﻿highest﻿MAR﻿
results﻿are﻿shown﻿in﻿Table﻿16.﻿The﻿selected﻿attribute﻿is﻿the﻿government﻿website﻿is﻿up-to-date﻿(IQ2),﻿
with﻿the﻿max﻿support﻿value﻿4﻿and﻿min﻿support﻿2.212847.﻿For﻿attribute﻿(IQ2),﻿we﻿have﻿five﻿clusters﻿
as﻿in﻿Table﻿17.﻿The﻿visualization﻿of﻿the﻿clusters﻿is﻿captured﻿in﻿Figure﻿9.
Table 8. MAR results of social influence
Soft set Max support Min Support Categorical Rank Attribute Rank
SI1_2 1 3.117754 8
SI1_3 1 4.793591 3 2
SI1_4 1 2.738255 10
SI2_3 1 4.71633 4 3
SI2_4 1 4.106532 6
SI3_3 1 4.302524 5 4
SI3_4 1 3.497493 7
SI4_3 1 2.989399 9
SI4_4 1 5.474741 1 1
SI4_5 1 5.016406 2
Table 9. Cluster of social influence
Cluster number Number of objects
1 5
2 10
3 61
4 101
5 60
● Only﻿used﻿e-government﻿if﻿I﻿needed﻿to
● I﻿use﻿e-government﻿because﻿many﻿people﻿use﻿it
● No﻿one﻿else﻿I﻿know﻿is﻿using﻿it
● My﻿friends﻿&﻿colleagues﻿use﻿it
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System Quality
There﻿ are﻿ six﻿ attributes﻿ of﻿ the﻿ System﻿Quality,﻿ namely:﻿ (1)﻿E-government﻿ provides﻿ necessary﻿
information﻿(SQ1),﻿(2)﻿Responsiveness﻿(SQ2),﻿(3)﻿Ease﻿of﻿use﻿(SQ3),﻿(4)﻿Accessibility﻿(SQ4),﻿(5)﻿
Reliability﻿(SQ5),﻿(6)﻿Easy﻿to﻿go﻿back﻿and﻿forward﻿between﻿pages﻿(SQ6).﻿The﻿ten﻿highest﻿MAR﻿results﻿
are﻿shown﻿in﻿Table﻿18.﻿The﻿selected﻿attribute﻿is﻿ease﻿of﻿use﻿(SQ3),﻿with﻿the﻿max﻿support﻿value﻿2﻿and﻿
min﻿support﻿3.449915.﻿For﻿attribute﻿(SQ3),﻿we﻿have﻿five﻿clusters﻿as﻿in﻿Table﻿19.﻿The﻿visualization﻿
of﻿the﻿clusters﻿is﻿captured﻿in﻿Figure﻿10.
Trust
There﻿is﻿three﻿attributes﻿of﻿the﻿Trust,﻿namely:﻿(1)﻿E-government﻿has﻿sufficient﻿protection﻿(TR1),﻿(2)﻿
Confident﻿in﻿the﻿rules﻿applicable﻿to﻿e-government﻿(TR2),﻿(3)﻿Trust﻿e-government﻿(TR3).﻿The﻿ten﻿
highest﻿MAR﻿results﻿are﻿shown﻿in﻿Table﻿20.﻿The﻿selected﻿attribute﻿is﻿trust﻿e-government﻿(TR3),﻿with﻿
Figure 5. Cluster visualization of social influence
Table 10. MAR results of facilitating condition
Soft set Max support Min Support Categorical Rank Attribute Rank
FC1_1 3 2.838508 2 2
FC1_4 1 9.508888 9
FC2_4 1 10.91697 7 6
FC3_1 2 2.234506 5 5
FC3_4 1 11.44524 6
FC4_1 3 1.769727 3 3
FC5_1 2 2.550082 4 4
FC5_3 1 9.759461 8
FC6_1 4 2.905479 1 1
FC7_3 1 8.895404 10 7
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the﻿max﻿support﻿value﻿1﻿and﻿min﻿support﻿3.358023.﻿For﻿attribute﻿(TR3),﻿we﻿have﻿five﻿clusters﻿as﻿in﻿
Table﻿21.﻿The﻿visualization﻿of﻿the﻿clusters﻿is﻿captured﻿in﻿Figure﻿11.
CoNCLUSIoN
Reliability﻿tests﻿was﻿performed﻿to﻿the﻿questionnaire﻿answered﻿by﻿237﻿respondents﻿using﻿SPSS﻿version﻿
17.﻿Reliability﻿is﻿measured﻿using﻿Cronbach’s﻿Alpha﻿coefficient.﻿The﻿reliability﻿of﻿this﻿instrument﻿is﻿
0.953,﻿which﻿is﻿higher﻿compared﻿to﻿the﻿standard﻿Cronbach’s﻿Alpha﻿coefficient﻿used.﻿Computational﻿
model﻿can﻿be﻿explored﻿as﻿an﻿efficient﻿clustering﻿technique﻿for﻿grouping﻿e-government﻿users﻿(Jacob﻿et﻿
al.,﻿2017d).﻿The﻿integration﻿of﻿Maximum﻿Attribute﻿Relative﻿(MAR)﻿of﻿soft-set﻿theory﻿in﻿determining﻿
key﻿factors﻿of﻿e-government﻿service﻿model﻿has﻿been﻿presented﻿with﻿the﻿main﻿goal﻿to﻿reduce﻿uncertainty﻿
information﻿while﻿ filling﻿ the﻿questionnaire.﻿The﻿ results﻿portrayed﻿ that﻿FC﻿ is﻿ the﻿highest﻿variable﻿
in﻿influencing﻿the﻿people﻿to﻿use﻿e-government,﻿followed﻿by﻿PE﻿and﻿IQ.﻿This﻿means﻿that﻿MAR﻿has﻿
successfully﻿clustered﻿the﻿dataset﻿into﻿their﻿corresponding﻿clusters.
Table 11. Cluster of facilitating condition
Cluster number Number of objects
1 10
2 30
3 95
4 55
5 47
● Have﻿the﻿resources﻿are﻿required﻿to﻿use﻿e-government
● There﻿are﻿officers﻿who﻿help﻿in﻿case﻿of﻿difficulty﻿in﻿accessing﻿the﻿system﻿of﻿e-government﻿services
● The﻿available﻿a﻿guide﻿regarding﻿using﻿e-government﻿system
● There﻿are﻿special﻿instructions﻿regarding﻿the﻿e-government﻿system
Figure 6. Cluster visualization of facilitating condition
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The﻿technique﻿is﻿based﻿on﻿the﻿concept﻿of﻿attribute﻿relative﻿where﻿the﻿comparison﻿of﻿attributes﻿is﻿
made﻿by﻿taking﻿into﻿account﻿the﻿relative﻿of﻿the﻿attribute﻿at﻿the﻿category﻿level.﻿On﻿the﻿other﻿side,﻿MAR﻿
has﻿been﻿chosen﻿because﻿it﻿has﻿the﻿capability﻿to﻿solve﻿the﻿incomplete﻿data﻿filing﻿since﻿the﻿properties﻿
of﻿soft﻿set﻿is﻿Boolean﻿values.﻿This﻿study﻿elaborates﻿the﻿technique﻿approach﻿through﻿nine﻿factors﻿of﻿
e-government﻿data﻿set﻿source﻿among﻿several﻿major﻿cities﻿in﻿Indonesia.
Finally,﻿the﻿results﻿show﻿that﻿maximum﻿attribute﻿relative﻿can﻿be﻿used﻿to﻿select﻿the﻿major﻿factor﻿
and﻿group﻿the﻿people﻿in﻿each﻿factor.﻿The﻿selected﻿attributes﻿are﻿facilitating﻿condition,﻿followed﻿by﻿
performance﻿expectancy﻿and﻿system﻿quality.﻿For﻿that,﻿in﻿future﻿work﻿the﻿recommendation﻿how﻿to﻿
design﻿and﻿develop﻿e-government﻿system﻿in﻿improving﻿public﻿service﻿and﻿also﻿to﻿improve﻿useful﻿
information﻿for﻿the﻿decision﻿maker﻿in﻿order﻿to﻿make﻿policy﻿concerning﻿their﻿people.
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Table 12. MAR results of behavior intention
Soft set Max support Min Support Categorical Rank Attribute Rank
BI1_2 1 1.820592 8
BI1_3 1 2.491672 4 3
BI1_4 1 2.44495 5
BI1_5 1 1.636874 10
BI2_3 1 2.126805 7
BI2_4 1 2.922605 2 2
BI2_5 1 2.864254 3
BI3_1 1 1.775 9
BI3_3 1 3.415026 1 1
BI3_4 1 2.237705 6
Table 13. Cluster of behavior intention
Cluster number Number of objects
1 5
2 17
3 96
4 85
5 34
● Predict﻿in﻿the﻿future﻿and﻿I﻿will﻿use﻿the﻿e-government
● Have﻿a﻿plan﻿when﻿it﻿comes﻿to﻿using﻿e-government
● Intend﻿to﻿frequent﻿use﻿of﻿e-government
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Figure 7. Cluster visualization of behavior intention
Table 14. MAR results of use behavior
Soft set Max support Min Support Categorical Rank Attribute Rank
UB1_3 1 2.64955 5
UB1_4 1 3.174861 3 3
UB1_5 1 2.424969 7
UB2_1 2 0.468206 2 2
UB2_3 1 2.39914 8
UB2_4 1 2.853329 4
UB2_5 1 2.208683 10
UB3_1 2 1.577004 1 1
UB3_2 1 2.492069 6
UB3_3 1 2.283035 9
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Table 15. Cluster of use behavior
Cluster number Number of objects
1 19
2 55
3 89
4 48
5 26
● Use﻿e-government﻿for﻿business﻿affairs
● Use﻿e-government﻿to﻿seek﻿information
● Use﻿e-government﻿to﻿interact﻿with﻿the﻿government
Figure 8. Cluster visualisation of use behavior
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Table 16. MAR results of information quality
Soft set Max support Min Support Categorical Rank Attribute Rank
IQ_1_1 2 4.474596 2 2
IQ_2_1 4 2.212847 1 1
IQ_3_1 2 2.830921 3 3
IQ_3_3 1 8.514813 5
IQ_4_3 1 8.026159 6 5
IQ_5_3 1 7.561114 7 6
IQ_5_4 1 6.194262 9
IQ_6_1 2 1.590757 4 4
IQ_6_3 1 7.401399 8
IQ_6_4 1 6.081725 10
Table 17. Cluster of information quality
Cluster number Number of objects
1 17
2 57
3 94
4 43
5 26
● Information﻿presented﻿on﻿the﻿government﻿website﻿is﻿relative﻿to﻿my﻿needs
● Information﻿on﻿the﻿government﻿website﻿is﻿free﻿from﻿errors
● The﻿government﻿website﻿is﻿up-to-date
● Information﻿on﻿this﻿website﻿contains﻿all﻿necessary﻿issues
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Figure 9. Cluster visualisation of information quality
Table 18. MAR results of system quality
Soft set Max support Min Support Categorical Rank Attribute Rank
SQ_1_3 1 8.251894 3 3
SQ_1_4 1 7.464171 4
SQ_2_3 1 6.463004 9 6
SQ_3_1 2 3.449915 1 1
SQ_3_3 1 7.124205 6
SQ_4_1 2 2.912732 2 2
SQ_4_3 1 7.129649 5
SQ_4_4 1 5.629641 10
SQ_5_3 1 6.669709 8 5
SQ_6_3 1 6.766555 7 4
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Table 19. Cluster of system quality
Cluster number Number of objects
1 14
2 31
3 106
4 59
5 27
● Accessibility
● Ease﻿of﻿use
● E-government﻿provides﻿necessary﻿information
● Easy﻿to﻿go﻿back﻿and﻿forward﻿between﻿pages
Figure 10. Cluster visualization of system quality
International Journal of Data Warehousing and Mining
Volume 16 • Issue 1 • January-March 2020
59
Table 20. MAR results of trust
Soft set Max support Min Support Categorical Rank Attribute Rank
TR1_2 1 2.244 6
TR1_3 1 2.547781 4 3
TR1_4 1 1.91515 7
TR1_5 1 1.777524 9
TR2_2 1 2.445589 5
TR2_3 1 3.040363 2 2
TR2_4 1 1.896781 8
TR3_3 1 3.358023 1 1
TR3_4 1 2.853791 3
TR3_5 1 1.583571 10
Table 21. Cluster of trust
Cluster number Number of objects
1 9
2 113
3 83
4 26
5 9
● Confident﻿in﻿the﻿rules﻿applicable﻿to﻿e-government
● Trust﻿e-government
● E-government﻿has﻿sufficient﻿protection
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Figure 11. Cluster visualization of trust
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